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(PCT Article 36 and Rule 70) 
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FOR FURTHER ACTION ^^^^°^^^^^^*°"o^^^smittaloflntemational Preliminary 

Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/JPOO/02303 


International filing date {day/month/year) 
07 April 2000 (07.04.00) 


Priority date {day/month/year) 

08 April 1999(08.04.99) 


International Patent Classification (IPC) or national classification and IPC 
HO IM 4/02, 10/40, 2/16 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



_ sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70T6 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



1 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to noveltv, inventive step or industrial applicabilitv 
citations and explanations supporting such statement ' 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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12^ 


II 
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III 
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IV 
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V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

07 November 2000 (07. 11. 00) 


Date of completion of this report 

28 February 2001 (28.02.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PR] 



INARY EXAMINATION REPORT 



temational application No. 

PCT/JPOO/02303 



I. Basis of the report 



I. With regard to the elements of the international application:* 
I I the international application as originally filed 
the description: 

pages 1^ 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



the claims: 
pages 

pages 

pages 
pages 



2,3 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



filed with the letter of 



^\ the drawings: 

pages 

pages 
pages 



1-5 



, as originally filed 
, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



filed with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing- 

□ contained in the international application in written form, 
filed together with the international application in computer readable form, 
fijmished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

□ 



the drawings, sheets/fig . 



5 rn This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70. 1 7), 

^* Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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I V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-3 



1-3 



1-3 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

[Cited documents] (All of the documents listed below were cited in the ISR.) 

Document 1: JP, 63-98958, A (Sanyo Electric Co., Ltd.), 30 April 1988 (30.04.88) (Family: 

none) 

Document 2: JP, 7-183027, A (Sony Corp.), 21 July 1995 (21.07.95) (Family: none) 
Document 3: JP, 7-105938, A (Matsushita Electric Ind. Co., Ltd.), 21 April 1995 (21.04.95) 
(Family: none) 

Document 4: JP, 2-304864, A (FDK Corp.), 18 December 1990 (18.12.90) (Family: none) 
Document 5: JP, 2-132757, A (FDK Corp.), 22 May 1990 (22.05.90) (Family: none) 

[Remarks] 

Claims 1 to 3 do not appear to involve an inventive step in view of the inventions described in 
document 1 and documents 2 to 5. Document 1 and documents 2 to 5 present such effects as 
increased surface area and improved electrolyte wettability achieved by corona discharge 
treatment and plasma discharge treatment, respectively. In view of the fact that these effects are 
not dependent on whether the electrode body is coiled or folded and the fact that both coiled and 
folded forms are extremely common for electrode bodies, one could expect to obtain the effects 
of the aforementioned discharge treatments regardless of which of these electrode body forms is 
used. 
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Date of mailing (day/month/year) 
09 June 2000 (09.06.00) 



Applicant's or agent's file reference 
22727-PO2011 



To: 



ISHIHARA, Masaru 

5th floor, Tatsuno Nishi-tenma 

Building 

1-6, Nishi-tenma 3-chome, Kita-ku 
Osaka-Shi, Osaka 530-0047 
JAPON 



IMPORTANT NOTIFICATION 



International application No. 
PCT/J POO/02303 



International filing date (day/month/year) 
07 April 2000 (07.04.00) 



international publication date (day/month/year) 

Not yet published 



Priority date (day/month/year) 
08 April 1999 (08.04.99) 



Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 



eta! 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application{s) indicated below. Unless otherwise 
indicated by an asterisk appearing. next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Prioritv date Priority application No. 

08 Apri 1999 (08.04.99) 11/100749 



Country or regional Office 
or PCT receiving Office 

JP 



Date of receipt 
of priority document 

26 May 2000 (26.05.00) 



The International Bureau of WlPO 
34» chenDin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) ^40.14.35 



Authorized officer 



Somsak Thiphrakesone ^ — 



Telephone No. (41-22) 338.83.38 
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PCT 
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COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1 (c), first sentence) 


To: 

ISHIHARA, Masaru 

5th floor, Tatsuno NIshi-tenma 

Building 

1-6, Nishi-tenma 3-chonae, KIta-ku 
Osaka-shi, Osaka 530-0047 
JAPON 


Date of mailing (day/month/year) 
19 October 2000 (19.10.00) 
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International application No. 
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International filing date (day/month/year) 
07 April 2000 (07.04.00) 


Priority date (day/month/year) 
08 April 1999 (08.04.99) 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al 



1. Notice is hereby given that the International Bureau has comnnunicated, as provided in Article 20. the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

EP 



The communication will be made to those Offices only upon their request- Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
19 October 2000 (19.10.00) under No. WO 00/62358 



REMINDER REGARDING CHAPTER II {Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 1 9 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume 11 of the PCT Applicant's Guide. 
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The International Bureau of WlPO 
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(54)TitIe: RECHARGEABLE BATTERY USING NONAQUEOUS ELECTROLYTE 



(57) Abstract 



A rechargeable battery using nonaqueous electrolyte includes a 
battery container (4), in which positive plates (1) and negative plates (2) 
are alternately arranged with separators (3) between them together with 
liquid electrolyte. The positive plates (1) or its materials (la) are 
treated by a corona discharge to increase the affinity of the positive plate 
material (la) for the liquid electrolyte. This makes the electrolyte 
filling efficient and allows lithium ions (10) to easily reach the surfaces 
of the positive plate material (la), thus improving charging and 
discharging characteristics. 





lEmm (1) tM^^ (2) ^^-fe^^i/-^ (3) ^^TfLxmmLtzmi-r^mmiJkt 

ti>izmm^^ (4) F*iI{3lRSUfcl^7J<fli?M-l^feii^fe{c43V^T^ jErn^n (la) 

^ts (1) cDiE<s*j*4 (la) ^mMmt(DmGti^-Misb. ^^mmrs^mmLs ^tz 

(10) iy^mmin (la) a®t^^lcM-e#;2)<ta{CU 5T5St 



AE 




DM 




AG 




DZ 


ryi'-^x. y T 


AL 




EE 


h=-T 


AM 




ES 




AT 




F I 




AU 




FR 




A2 




G A 




BA 




GB 




BB 




GO 




BE 




GE 




BF, 


•r/U:*?-^ • 7 T y 


GH 




BG 


y T 


GM 




B J 




GN 




BB 




GR 


:^?y i^-y 


BY 




GW 




CA 




HR 




CF 


<5>5feT7y * 


HU 


y — 


CG 




I D 




CH 




I E 




C J 




I L 


-< X 7 


CM 




I K 


V K 


CN 




I S 


7'<7.'7> K 


CR 


= • y 


I T 


^r^' y T 


CU 




J P 




CY 




KE 




CZ 




KG 




DE 




KP 




DK 




KR 





KZ 




RU 


a i/T 


LC 




SD 




L 1 


y M'f ^'^s.^ 


SE 




LK 


7. y • 5:^* 


SG 




LR 


y^y T 


S 1 




L S 


h 


SK 




LT 


y hT=.T 


SL 




LU 




SN 




L V 




sz 




MA 




TD 


K 


MC 


^-^ = 


TG 




MD 




T J 




MG 




TM 




MK 




TR 








TT 


h y-*^v K • h/<:^ 


ML 


^y 


TZ 




MN 




UA 




MR 




UG 




MW 




US 




MX 




uz 




MZ 




VN 




NE 




VU 




N L 




2 A 


PBT^y^^folij 


NO 




2W 




NZ 








P L 








PT 








RO 


A — -^^T 







wo 00/62358 




'CT/JPOO/02303 



BM m m 



M:^^-)i^^~mm(D$mmMm-}!fimmiz:k^ tjimmi^'m'^t e^^Tl^So LifiLtj^ifi 



wo 00/62358 




CT/JPOO/02303 



2 



10 t^mit&mx-^^o ^^izmn^l - 1 8 3 0 2 7^t&$B{3{±MM©J^^H«*4£^ 

^ to s » =3 o jssim^as * fr ^ li^pj psttn ^ 

^mxmmmt t * izmmn^mzm.^Ltz07i(.mMm=-<km,mizm^x. lEmm 

miz^mizmmx-^^ji^iztjiK). ^;Ks#i47bS(n]±-r^o miLimMtzKxD 

•r^(Dx::jo±mm^m^no t-m^^(i^X'$)^o 

±m^^i^Wi(DX'^iz-\z^^\y-9-<PMmmiznLx^oi-)Ammm^'if'DZ 



wo 00/62358 




PCT/JPOO/02303 



5 ^tz. ^mi^n^i=^^i^<i^i'^^^tzMmmiziinni-wcmmm^mL. ^^-t^^ 
u—'^iz^u±&i.mM^M-rt. ^n^{c^-ri)SPM®?itif±AsiS]_tt-^®T@ 

mzm+'-m^A h^^^cD^mnm^-d^mmiz^^^xummv-^ x<D:Kmitizm^ 

10 

15 msii lEmun t Mm^nRV'^wt.mv^o u -^7 a ^ > omwi^m^m iz ,T^ u tz 

ur. -^^m<D-mmm(D$mmmm=.^mmiz^i^x. iiii~iwi4$:#8^lt 
gg^.-fey^b-rj' 3 :^^i,x:s.i^izM\piLtz^MX'mm^mzm^^nxMmmifimss. 



wo 00/62358 




■CT/JPOO/02303 



4 



5 ^(DjEmmmi!^ i b©-« {mmm-cii±mw ii^iEm^n i a^^xgPct !?3^m 
$^^-cl^So ^mm2i±. Mmmm<^2h(Dmmiz^mum2a.^mjii.xm 

fflij)^ cfc D ^mi iz ^ nr i ^ s o ^ lt . iEMMm<* i b {± lEM^m^fi 8 jt)^^-^ 
10 ^ti. nmMMi^2hizi±^mMmm9t^m^^tix\.^^o zn^iEmmmusRzf: 

lEmmi. mm^&2iz'D\.^xm2^^mLxmmizmm-r^o lEmmmi^ihi^T 
)is.mjii^t'^f5S(.^. ^(DmmiziEmmmntmmm^^tsiEmun 1 a^^xb-c 
iEm^Ri^mm.^tix\.^^o lEmf^^ntLxit. licoOz. LiMn^o,. l 
15 iNiOj. i>L<it:in^co. Mn. N i(D-^^m<Dm^^mxm:mi.tz%co. 

mm^x^ihiMni o^tj:i^(DMnm^}^0 2^-^mm^^mmit<^tfi 
20 n2 8i^mT.i,xMmfR2-bmp!i^tix\.-^^o Mmis^mtLxi±. ^^yT-(v. 

*/z> mg?r«tt^ ;§^i:tT 6 7 'V-fbU >^U^'!7A (LiPFe) ^ WmM') 
25 5=->i?A (LiClO^) . 7^-^7 7 '^z-fbU^ -i? A (LiBF^) ^ciT© U^-i? AJg. 
LT^-5^U>*-^^W h (EC) . t:b ^^^^W h (PC) . 



wo 00/62358 




PCT/JPOO/02303 



U^ti—^^^^ h (DEC) , :3i^u>^f-;u*-7tf:^^>r H (EMC) ^cifc^^Tk^ 

timiiL. 4; L < i±^ti^(DM^mii^^mi\ z.(Dmmzmw^ o . 5 moi/djn^ - 2 
5 mi^m^^-Tt. nm^mt-^yiiy (emd iMno/) (lIj 

CO3) i:<&L i/Mn= 1/2 i:)^;^ J:otc®^t. 8 0 0 "Ctr 2 0 B#P^;«^m*-C- 
^^mM(D^^^)y ^n^ns*it-c9 2 : 3 : 5®i!j-&-t-S-&U 

/^mCDT;U^?g*^?>fia2)iEM^mi b®i^®{C-{Himg|5{Ci|g 1 0 mm<D#^Xgi5>£ 
^L7t*^SiT-^XLs iE^iW*4e^BfigLfco iE@*tM®iSSJiMlSJiIBl bT. 
^m.'^(DmmW-(Dm\± 2 8 O ^ m-?:^ JEIS+S 1 3 0 0 // mh U/io 

15 lEfii-K 1 <73JP5^*s 2 0 0 /imic^-ScfcotziagS 0 0 mmoru^ d— J: (3EE$i 

ail«*4 2a(i. AMMSS^i*g«?fiJ<^>^^b>-:^^i^^>=fA (SBR) ^trfiM 
i:t9 7 : 3 ©i!J^T"?M'&U7^:^)<^^&fflV^7'co J^iJ, ft<SM*4 2 a?£^— ;^ ht^{cSM 

4 A(mCD^^7!)»?)C!£^M-tiMm<$:2 b<Di^®JC-fIJlitgl5{3i|i 1 0 mm®#?^Xg|5>&a 
Ufe^tSiT-^XL. &m*4M^BfigL5to ft1Ste2 0ll^y7:)U 7 0 //m{z 

25 mmmit. ai^P>:^-;t^;tW h (EC) >ti—rn^^^ h (DEC) 

<*:ifi|i:bl : 1 cDiS^-f?!^ tJtS^j^irltw, jg® LT 6 7 -y-fb U >^ U ^-i? A (L 



wo 00/62358 




PCT/JPOO/02303 



6 



teg^-a-So ^(DmB-cME.ytJ-yi 2izMKmmi 4(ct6 o o ov~i o o o 
ov. nm\z{t8 0 0 ovm^(Dms.^mmLx::io±^m.^f&^^-^. lEmmi^ 

iik±(DmBS.(^^¥7i<.mMm~i!>:mmizxtnt. n d i-rAMMmiz x d iem i ® em 
±am{±?$tgs§T-fe5o zLtiit. m3izn<-rx'^iz, m^x-n^(DXBi^Mmun 

2 a{::J:tLTIE11*J*41 a.ltn^m^^l^rzSb. -miz^(D^m±i=^izMLX')^^ 
mm:bi3^n^^. ^)^'tpA-i^> l 0*siEM*^*41 eiCDmMiz^^lzSm-r^Xoiz 

tji^^tiz^^^ ^MLm.nvi<D\^±^j}^ii^mmx$>i>rci^X'$>^o ^tz. s^iiumB 
tz^<Dmi&^m.^M6bi>tzi!biziEmMni siCD^m^&^i^abtzm'^izti, mmmt 



wo 00/62358 




PCT/JPOO/02303 



-5) o 

0 OV. Im/mi n(DmMm!&X-±mcDXoti:ani-^m9BM'&'n^tznMmt. 
5 a^:^JKmM<£^ft)^>f)^■^7tJti^0|J{3•ov^-cg^^0^•ri)o 









lEm^n 1 a (D?^ 3 D ^WlM^M 










ttmm 2 









10 











5 0 


12 0 


mmm2 


5 0 


1 2 0 


mmm3 


3 0 


12 5 




1 0 0 


1 0 0 




6 5 


10 3 




6 0 


1 0 5 



-Hi^mmizhmmx'^^o 



wo 00/62358 




PCT/JPOO/02303 



i^ffiijiS®t-JTJEdc^n}tspGi]g(5 2 8 Biiz^^m^^n. m&2 8^if\-Lxnmm%^ 

10 il2 7 {ZT^f^^nTV^:S)o 

iEto2 l0D-fflimgBSt>-Afii'tR2 2©ft!l^PlJ^gP*^^<±^t^^^^^i^^P^PS<^*^v^ 
TU-K 3 3 3bS5im^n-ri^So 3ne>U-H3 3(iIEMM2 lSt;^MfiitS2 2?&R 

^Mtirn^ 2 8 ©ni^^^^i§2 ? 3 4^ji{zffM^nfc u - k 

15 il?^M3 5 tM^?Sg?^^tiTV^5o 

zcDmrnmrncD-Hfimmiziii^x^. ±$immmmtmmiz'ptji< ti}iEmm.2 1 

Mm^R2 2. Ru-iz^'^u-^ 2 3(D±xizzna±m'mmm^not. =im^wi.mmm 
^mDtjii^^m-^izit'iimizi 2mrsmLx^^fzcDizMLx. mm?s^ 2 4mmizM 
20 m-r^^ztt^x^tzo zti^xit. ±xnmm(D^¥yi<.mmm:^i!f:mmiz}n:^?>n^m 
(cov^-clBiaiLfc7^)^ j^mmm\'(DMmBmzii\,^xi)mm(D{f-m^M^m^^tti 



wo 00/62358 




,PCT/JPD0/023O3 



■D X i3^\^±L. m&im Mtz^O) mftfe^M ^ to S Ac » JEm^mo) 



wo 00/62358 

10 

^ 5i< C7) fg H 

1. mmm (u 21) tnmm (2. 2 2) ^^-t/^u-^? 2 3) s/r 

5 ?^mrte{3^^^^-c. iE<S*^3isf (la) ^i^i> L < iiimLfziEmm (i> 2 1) {ZHD 
Site L d i: h f s #7kmg?M-?^:^rl6o 

2. (2 a) gf*:^ L<l±f^iiLAc^13|4S (2. 2 2) izi,:3Ui-WL 

3. -tr/^U-^ (3. 2 3) {3no:^JKmMa<£^gb;tdi:S^^^lfci:-r^flf5)< 
10 1 Xli 2 §B«g®#7Kmg?*«c— ;:*:Sfteo 



PCT/JPOO/02303 



uv/ 926287 



wo 00/62358 PCT/JT>00/02303 

1/5 



m 1 



7 8 6 7 



wo 00/62358 



Oy/ 926287 



WO 00/62358 PCT/JPOO/02303 

3/5 



m 3 



U^/ 926287 



wo 00/62358 PCT/JPOO/02303 

4/5 



m 4 



wo 00/62358 



5/5 



PCT/JPOOJ 



Oo^(/ 



in 





